. Purpose: To evaluate effectively interventions to increase physical activity among older persons, reliable and valid measures of physical activity are required that can also detect the expected types of physical activity changes in this population. This paper describes a self-report physical activity questionnaire for older men and women, developed to evaluate the outcomes of the Community Healthy Activities Model Program for Seniors (CHAMPS), an intervention to increase physical activity. Methods: The questionnaire assesses weekly frequency and duration of various physical activities typically undertaken by older adults. We estimated caloric expenditure/wk expended in physical activity and created a summary frequency/wk measure. We calculated measures of each of these for: 1) activities of at least moderate intensity (MET value Ն 3.0); and 2) all specified physical activities, including those of light intensity. Six-month stability was estimated on participants not likely to change (assessment-only control group, physically active cohort). Several tests of construct validity were conducted, and sensitivity to change was analyzed based on response to the CHAMPS intervention. Results: The sample (N ϭ 249) comprised underactive persons (N ϭ 173 from the CHAMPS trial) and active persons (N ϭ 76). The sample was aged 65-90 yr (mean ϭ 74, SD ϭ 6); 64% were women, and 9% were minorities. Six-month stability ranged from 0.58 to 0.67, using intraclass correlation coefficients. Nearly all construct validity hypotheses were confirmed, though correlations were modest. All measures were sensitive to change (P Յ 0.01), with small to moderate effect sizes (0.38 -0.64). Conclusions: The CHAMPS measure may be useful for evaluating the effectiveness of programs aimed at increasing levels of physical activity in older adults.
O ver the past several decades, physical activity levels in older adults have been assessed using numerous approaches depending on the study purpose. Epidemiological studies that examine natural levels of physical activity in relation to cardiovascular risk factors, functioning, or mortality (25, 26) often estimate energy expenditure in exercise or daily physical activities. Intervention studies to determine the extent to which various types of structured physical activity interventions in older adults improve physical fitness (e.g., balance, endurance, strength, cardiorespiratory fitness) and physical function typically estimate physical activity in terms of adherence to prescribed regimens (e.g., number of sessions completed) (6, 17, 21) .
Some studies have examined the extent to which changes in physical activity (or fitness) (i.e., dose-response associations) are associated with changes in health-related quality of life in older adults (e.g., psychological well-being, sleep, energy) (5, 17, 22, 37) . When considering how physical activity affects various aspects of health-related quality of life, characteristics of physical activity other than energy expenditure may be relevant such as the frequency, type, or intensity of physical activity (33) .
Recent interventions have been designed primarily to increase the level of physical activity in older adults, based on the acknowledged role of physical activity behavior as an important contributor to health (3, 36) . Evaluating the efficacy and effectiveness of these types of interventions requires a measure of physical activity that is not only reliable and valid in older adults but can be used as a primary outcome, i.e., is able to detect the kinds of physical activity changes that are likely to occur in such interventions. For example, for inactive older adults, increased light walking or general conditioning can represent a meaningful change in activity that might not be detected by a measure that focuses on more vigorous activities.
Because we needed a questionnaire for evaluating an intervention to increase physical activity in older adults, we reviewed measures that were published at the time of the initial development of the questionnaire (1989) . These included the Harvard Alumni Activity Questionnaire (28), Minnesota Leisure Time Physical Activity Questionnaire (39) , Stanford 7-Day Physical Activity Recall (PAR) (30) , and the National Health Interview Survey (41) . Although the questionnaires available in 1989 had been used in many studies, they did not meet our needs for an outcome measure. None were designed to be sensitive to changes in physical activity levels for primarily underactive older men and women, and many did not use assessment methods that were appropriate for older populations. Many could only be administered through a face-to-face interview, which was impractical for our purposes. Since the time that our questionnaire was originally developed, four new instruments developed for older adults have been published (7, 9, 42, 44) . The two developed for U.S. populations, the Physical Activity Scale for the Elderly (PASE) (44) and the Yale Physical Activity Survey (YPAS) (9) are described in a companion article (14) .
This paper describes a self-report questionnaire developed to provide several physical activity outcome measures for the Community Healthy Activities Model Program for Seniors (CHAMPS), an intervention aimed at increasing levels of physical activity in older adults. The CHAMPS questionnaire was used in the first CHAMPS intervention study (36) and revised slightly for administration in the second study, CHAMPS II. We review the methods for developing the CHAMPS questionnaire and present data on the variability, reliability/stability, construct validity, and sensitivity to change of the measures scored from the questionnaire.
METHODS

Development of CHAMPS Questionnaire to Address Conceptual and Methodological Issues in Older Adults
Several conceptual and methodological issues must be considered when attempting to measure levels of physical activities in older adults as outcomes of interventions. These pertain to: 1) assessing appropriate types and amounts of the activities assessed, 2) designing questions and methods to facilitate accurate reporting, 3) minimizing socially desirable responding, and 4) enhancing sensitivity to change. Below, we discuss each issue and indicate how we addressed it in the development of the CHAMPS questionnaire (see Appendix). Based on our experience, it is important to use the 14-point font version of this questionnaire, including the original spacing, to meet the needs of most older adults. (For copies of the questionnaire in a 14-point font WORD file, please contact Dr. Stewart at anitast@itsa.ucsf.edu, and include "CHAMPS Questionnaire" in the subject line.)
Assessing appropriate types and amounts of physical activities. The questionnaire needs to assess the types and intensity levels of physical activity that are meaningful and appropriate for older adults, including lighter (e.g., leisurely walking, water exercises, stretching) as well as more vigorous activities. Most adults, especially older adults, prefer moderate intensity exercise rather than vigorous exercise (24) . Our focus was thus on activities typically undertaken by older adults for exercise (e.g., walking, bicycle or stationary cycle, swimming, general conditioning, stretching), activities done in the course of their day that were physical in nature (e.g., gardening), and recreational activities that provided exercise (tennis, golf). A comprehensive list was drawn from available questionnaires as well as our own preliminary work with older adults and an assessment of available community-based physical activities.
To assess amount of activity, the questionnaire was designed to estimate weekly frequency of participation and energy expenditure in physical activities that could lead to health benefits. It was based primarily on the approach used by the National Health Interview Survey (41) as well as on unpublished surveys developed for use with older adults by Dr. David Buchner and Dr. Donald Patrick (personal communication).
Obtaining information on amount of activity needs to account for the fact that older adults may not always participate in physical activities on a fixed or regular schedule. Often, available questionnaires assume regularity in the way in which people participate in exercise, i.e., asking about the frequency per week and duration per session, which assumes that duration is consistent each time. Our preliminary work suggested that older adults participate in at least some of their activities on an irregular basis and for different amounts of time per session. To account for this, we asked respondents to report the total time spent per week rather than the average time per session. The YPAS adopted this strategy as well (9) .
Designing questions and methods to facilitate accurate reporting of activities. Memory difficulties and cognitive problems are more prevalent in older persons; thus, an issue is their ability to recall activities over a particular time period. Questions that require respondents to remember and report all physical activities over a specified time period (i.e., use recall memory) are challenging for anyone, but especially for older adults. Many available questionnaires require recall of all physical activities over various time periods or recall of all activities within various categories, such as light, moderate, or hard, with examples given. Use of recognition memory is preferred, e.g., by providing lists of specified activities that are easily recognized (31) .
The CHAMPS questionnaire is formatted so that specific activities are listed along the left side of the page (see Appendix), which stimulates recognition. If they engaged in an activity, respondents report the number of times per week they did so in a typical week in the past 4 wk. Once they indicate the frequency, they then report the approximate duration (in hours) of participation over the entire week. Again, to enable use of recognition memory, we provided a set of preformatted categories for the duration of time spent. This enables respondents to recognize the approximate amount of time they spent, a considerably easier task than calculating the exact amount of time.
Memory for high-intensity activities is clearly better than that for lower-intensity activities (4, 9, 10) . Because older adults are more likely to take part in less vigorous activities, efforts must be made to make the reporting task as easy and accurate as possible for lower-intensity activities. To avoid having respondents rate the intensity level of each activity, which is a common method but a difficult task, activities that could vary in intensity were stated to reflect the level of intensity using familiar descriptors (e.g., leisurely walking, brisk walking) to enable assignment of appropriate energy expenditure weights to the activities.
Because of increasing sensory problems with age, a questionnaire needs to be able to be self-as well as intervieweradministered (by telephone or face-to-face). For example, visually impaired individuals may prefer a personal or telephone interview, whereas those with hearing impairments might do better with self-administration. For self-administration, it is easier for older adults to read font sizes of at least 14, with high contrast (e.g., black on white) and with considerable blank space (i.e., not crowding questions together) (16) . Having bars or lines across the page helps them track response choices. The CHAMPS questionnaire follows these principles and is appropriate for either self-or telephone administration.
Existing questionnaires varied considerably in the time frame used, ranging from the past 7 d (30) to the past year (39) . Accurate recall also diminishes with the length of time being assessed (4); thus, for older adults, a shorter time frame is optimal. We used a 4-wk time frame.
Minimizing socially desirable responding. Our collective experience in working with older adults in many studies suggests that they value being active and tend to want to present themselves as active people, potentially leading to overreporting of physical activities (socially desirable responding). Because underactive individuals (those likely to be in a physical activity intervention) are thus likely to have to report "no" to the majority of typical questions about moderate and vigorous physical activities, we attempted to develop the questionnaire to minimize this likelihood. We included activities other than physical activities (e.g., social activities, volunteering, hobbies) in the list to enable those who are less physically active to report participation in other types of valued activities. Although this approach is slightly more burdensome to respondents, we hoped that the burden would be minimal and worth the potential improvement in validity. We were not, however, able to test whether this approach indeed reduced socially desirable responding. The nonphysical activities are not included in deriving the measures of estimated energy expenditure or frequency of physical activity.
Enhancing sensitivity to change. To serve as an outcome measure of an intervention to increase physical activity, the questionnaire must assess lower intensity physical activities in order to detect potentially small but meaningful changes. For example, a change from very little walking to walking a few times a week (a meaningful change for a sedentary person) would require a questionnaire that included leisurely walking. Ideally, the outcome measures would focus primarily on the types of physical activities that are being targeted for change in the intervention, to improve sensitivity. We thought that it would be difficult to detect change through use of a total caloric expenditure measure that included all everyday activities, many of which were not the target of the program (e.g., cooking, standing).
Derivation of Measures from Questionnaire
From the questionnaire, we derived measures of frequency per week and estimated caloric expenditure per week in physical activity. Although not independent, these were derived to provide alternative outcomes depending on the purpose and goal of a particular study or analysis. For both frequency and caloric expenditure, two measures were derived based on: 1) physical activities of moderate or greater intensity (MET value Ն 3.0), and 2) all specified physical activities that included activities of light intensity in addition to moderate and greater. Thus, four total scores can be derived from the questionnaire. Briefly, the estimated caloric expenditure measures were calculated by multiplying the estimated duration of each activity by the MET value (i.e., weighting the time spent by the intensity) and summing these across all relevant activities. The frequency measures were calculated by summing the frequency per week across all relevant activities. Detailed formulas for developing these scores are presented in the Appendix.
Assigning MET values. Each specified activity was assigned a MET value based on values reported by Ainsworth and colleagues (1) . Table A2 in the Appendix lists each activity from the questionnaire along with the values published in the Ainsworth et al. paper that are comparable or identical to the activity. The basis for our estimates is also shown. For activities not specifically listed in Ainsworth et al. (e.g., water exercises, Tai chi), we assigned a weight by interpolating a value based on other similar activities (e.g., water exercises' MET value was drawn from water aerobics and water calisthenics).
Adjusting MET values. Adjustments were then made by the authors to some of the activities, to convert the METs to those more likely to be correct for older adults, because many of the MET values reported by Ainsworth and colleagues are based on assessments of younger persons. The basic premise for adjusting endurance-type activities down is that the published values exceed the aerobic capacity of older adults. Adjustments for activities involving strength are based on the premise that older persons will be working at a lower intensity due to their lower levels of muscle strength.
Other reasons for specific adjustment decisions had to do with the way the activity was likely to be performed by older adults, how individuals tend to report the amount of time spent in the activity, and the extent to which the activity consisted of constant effort or included a range of effort. For example, previously underactive older persons may be likely to use an exercise machine in a different way than a younger or more active person, e.g., are more likely to exercise at a moderate to light pace. These adjustments were determined primarily by one of the authors (W.L.H.), an expert in MET values and a coauthor on the original publication on energy expenditure of activities (1) . These adjusted values (for those activities that were adjusted) are shown in Table A2 in the Appendix.
Methods for Testing Variability, Reliability/Stability, Validity, and Sensitivity to Change
To test the variability, reliability/stability, and validity, we used baseline data from the CHAMPS intervention trial (N ϭ 173) (86 in intervention and 87 in control group) and a parallel study of an active cohort of older adults (N ϭ 76) recruited from those who were ineligible for CHAMPS because of being too active. To examine sensitivity to change, we used data from those who were randomized into the CHAMPS trial and completed the 1-yr study (N ϭ 164, 95% of those randomized) (81 in intervention, 83 in control group). The trial results are presented elsewhere (38) .
Reliability/stability. We examined the 6-month stability between the physical activity measures administered at baseline and 6 months for two subgroups not expected to change (i.e., received no intervention): the randomized trial control group and the active cohort. We used intraclass correlation coefficients (ICC). Such estimates of stability can provide a lower-bound estimate of reliability, as using a shorter time span would very likely produce a higher correlation. The ICC reflects the percent of variance explained in each measure and also takes into account the mean differences over time; thus, the coefficients reflect true variation in the measures as well as measurement variance. For this reason, the ICC coefficients tend to be lower than Pearson product-moment correlations (27) . The 2-wk test-retest reliability of these measures was tested in Harada and colleagues' article (14) and will be presented here as well.
Construct validity. Several construct validation strategies were designed in which we hypothesized various associations and evaluated the extent to which our data corresponded to our hypotheses. Known-groups validity was examined by defining three groups known to be more or less active based on self-reported data collected during screening for the randomized trial and the cohort. At screening, a different more detailed approach was used to assess physical activity levels based on Computer Assisted Telephone Interviewing (CATI) methods. The CATI method allowed us to ask questions regarding what exercise and recreational sports they did; when an activity was reported, a series of questions queried about the frequency, duration, and intensity of each activity, as well as the length of time the person had been doing this activity. After allowing each respondent to report up to four activities, the information was aggregated to classify the person into one of three groups: 1) not participating in any exercise or recreational sports (least active); 2) participating in some exercise or recreational sports but not meeting American College of Sports Medicine (ACSM) guidelines of 20 min per session, 3 or more times per week, at an intensity that increases heart rate or breathing (2) and not doing it regularly (for at least 3 months) (underactive); and 3) participating at levels that met the ACSM guidelines (active). The validity test determined whether the CHAMPS physical activity measures discriminated between persons in these three groups. Analysis of variance was used to determine whether physical activity scores were significantly different across the three defined groups. We hypothesized that the levels of physical activity on the CHAMPS measures would be lowest for the least active, and increase to be highest in those who were active.
Because of evidence that physical activity levels at a given point in time are often associated with physical functioning, overweight, and other aspects of health-related quality of life (9, 29, 33) , we also examined correlation coefficients between the physical activity measures and several health measures. These included body mass index (based on self-reported weight and height); two physical performance measures, one of lower body functioning, the Short Physical Performance Battery developed for the EPESE studies (11) and the other a 6-min walk (12) ; and four self-reported measures: physical functioning (32, 43) , energy/fatigue (43), pain (43) , and psychological well-being (43) . These measures were obtained through a baseline self-administered questionnaire and a series of physical performance tests administered by our staff. Based on prior literature, we hypothesized that more physically active people would have lower body mass index (9) . We also hypothesized that correlations of physical activity would be higher with lower body functioning (25) , distances walked in 6 min (15), physical functioning, and energy/fatigue levels than they would with measures of pain and psychological well-being (34, 35) . Further, we hypothesized that all of the latter correlations would be positive.
Testing independence of measures. We created four alternative physical activity measures to provide choices depending on study goals. Because investigators may wish to examine frequency in addition to caloric expenditure in a particular study, we examined the Pearson correlations between the frequency and caloric expenditure measures for the moderate and greater intensity and for the all activities measures.
Sensitivity to change. We assessed the sensitivity to change of the four physical activity measures to the 1-yr CHAMPS intervention program, which was a randomized controlled design (38) . Using ANCOVA, we examined the extent to which 1-yr changes in physical activity differed between the intervention and the control group, controlling for age and gender (the primary between-groups test). We also calculated the effect size as the difference in physical activity change scores between the intervention and control groups, divided by the standard deviation of the pooled baseline scores (18) . The effect size is a method for reporting the magnitude of the change that is expressed in units of variability and therefore free of the unit of measurement (8) .
Subjects
The sample consisted of all persons who completed the baseline questionnaire, which includes those randomized to the intervention (N ϭ 87) or control group (N ϭ 86) and those enrolled in the active cohort group (N ϭ 76), for a total sample size of 249. Sample characteristics are presented in Table 1 for the total sample (N ϭ 249) as well as separately for the (underactive) sample enrolled in the randomized trial (N ϭ 173) and the active cohort (N ϭ 76). All subjects completed written informed consent forms in compliance with Institutional Review Board requirements. The total sample included persons aged 65-90 yr, represented both men and women, and included persons with a variety of health problems. The group was fairly well educated and included a relatively small proportion of minority seniors, consistent with the geographic area in which the study was conducted.
RESULTS
Time to Complete
In our study, the questionnaire was embedded in a larger survey battery that included a variety of other questions pertaining to the study (e.g., health, health behaviors, experiences of exercise). The physical activity questionnaire completed by itself takes about 10 -15 min on average, although this can vary from 5 to 20 min with some individuals taking longer.
Variability and Reliability/Stability
Descriptive statistics of the CHAMPS measures at baseline are presented in Table 2 for the total sample and by gender. A large range of levels of physical activity is apparent; the range includes zero (the minimum value) on all measures. The range of skewness statistics was 0.01 to 1.56, where being closer to zero indicates less skewness. All but one skewness coefficient were positive, indicating that all of the measures were skewed somewhat in the direction of more people having lower levels of activity, with a tail of higher levels of activity. Skewness was greater in women than in men for all measures. None of the skewness statistics were greater than 2.0, which would be cause for concern.
In the total sample, the 6-month ICC for the moderate and greater caloric expenditure measures was 0.67 and 0
Coefficients were about the same for men and women and paralleled the total sample findings. The coefficients for the caloric expenditure measures thus indicate moderate reliability. The lower coefficients for the frequency measures suggest that frequency may be more difficult to recall. In the Harada et al. study (14) , the 2-wk test-retest reliability of the caloric expenditure measures for both the ICC and Pearson's were 0.76 for the moderate activities measure and 0.62 for all activities.
Validity and Sensitivity to Change
Known-groups validity. As seen in Table 3 , all four baseline measures discriminated across the three groups known to vary in their physical activity levels based on prior, more detailed assessment of their activity levels. The group that did not set aside time for exercise exhibited the lowest levels of activity and the active cohort the highest, as hypothesized. The F-statistic ranged from 17.80 to 38.93 for the four measures (df 2,246 for all tests) and all were significant (P Ͻ 0.001). Although we did not hypothesize that the differences between the lowest and middle level would be similar to the differences between the middle and high level, it is interesting that the mean values of the physical activity measures were more similar for the initially sedentary and the somewhat active; the difference between the somewhat active and the already active was much larger.
Correlations with health measures. Pearson correlations are shown in Table 4 between the baseline physical activity and construct validity measures. Hypotheses were generally supported. Correlations between the caloric expenditure measures and lower body functioning, 6-min walk, self-reported physical functioning, and self-reported energy/fatigue were higher (r ϭ 0.17-0.30) than correlations with pain and psychological well-being (r ϭ 0.05-0.11), although the magnitude of all correlations was small. Similarly, correlations between the frequency measures and the same four validity measures were generally higher (r ϭ 0.10 -0.30) than with pain and psychological well-being (r ϭ 0.02-0.17), although the magnitude was small. The correlation of frequency per week of all activities and the 6-min walk was very low (0.10), which was unexpected. The pattern of correlations of frequency per week varied slightly from the pattern of caloric expenditure, suggesting that these are somewhat distinct. The hypothesis regarding body mass index was not supported for the caloric expenditure measures (0.04, Ϫ0.06), although the frequency measures had low associations in the hypothesized direction (r ϭ Ϫ.17 to Ϫ0.21).
Correlations among physical activity measures. The correlation between the frequency and caloric expenditure measure was 0.73 for moderate intensity activities and 0.55 for all specified activities.
Sensitivity to change. All four physical activity measures were sensitive to change (Table 5) . Those in the intervention group increased their estimated caloric expenditure by 487 calories·wk Ϫ1 in moderate intensity activities (MET Ն 3.0) (P Ͻ 0.001) and by 687 calories·wk Ϫ1 in physical activities of any intensity (P Ͻ 0.001) (38) . Control group changes were negligible. Between-group analyses confirmed that the changes were significantly different in both measures (P Ͻ 0.05). The effect sizes for the caloric expenditure measures were 0.38 and 0.42 (small to moderate); the effect sizes for the frequency measures were 0.54 and 0.64 (moderate) (8, 18) . In the context of our sample size (about 80 per group), we were thus able to detect an effect size as small as 0.38 (for the caloric expenditure measure).
DISCUSSION
We have presented one of the first physical activity questionnaires for older adults designed specifically for use in evaluating interventions that primarily aim to increase levels of physical activity in older adults. The development of the questionnaire addressed several conceptual and methodological assessment issues. Our results provide evidence of the reliability, validity, and sensitivity to change of the measures derived from this questionnaire, which is consistent with the evidence of reliability and validity from our prior study (36) and from a companion study (in this issue) evaluating the CHAMPS and other physical activity questionnaires in older adults (14) .
Our reliability/stability coefficients were reasonably good and were better for the caloric expenditure measures than for the frequency measures. These coefficients represent a lower bound estimate of reliability, as a 6-month period is long and incorporates seasonal effects. Thus, we would expect the true reliability to be somewhat greater. In Harada and colleagues' (14) study of seniors recruited from residential facilities and community centers, the 2-wk test-retest reliability (ICC and Pearson's) for the CHAMPS caloric expenditure measure for moderate and greater intensity activities was higher than ours (0.76 compared with our 0.67), and for all listed physical activities it was lower than ours (0.62 compared with 0.66). Coefficients were roughly similar in women and men in both their study and ours. The reliabilities of the CHAMPS measures in both studies fall somewhere between those of other physical activity measures for older adults. DiPietro and colleagues (9) It is clear that the reliability of the CHAMPS measures could be improved. We suspect that our findings may partially be due to the fact that light and moderate activities are harder to recall than vigorous ones (4,9,10). Although we designed the questionnaire to enhance recognition, methods for helping respondents to be more accurate may be needed. In the version of the questionnaire attached in the Appendix, we have attempted to minimize random error through several revisions: 1) added instructions that were not in the version administered for this study; 2) revised slightly some of the items to be clearer to respondents (e.g., specified what not to include in some items); and 3) changed the format of the questions on the page to simplify the task of responding (based on subsequent pretests of this reformatted questionnaire in groups with lower socioeconomic status). Our findings provide preliminary evidence of construct validity. All but one of our hypotheses were confirmed, although correlations with functioning and health-related quality of life measures were small in magnitude. These correlations differed from those of Harada and colleagues (14): correlations of the caloric expenditure measures with four functioning measures (self-reported physical functioning and energy/fatigue, 6-min walk, lower body functioning) were considerably higher in their study (ranging from 0.39 to 0.54) compared with ours (0.22-0.30). These differences may be due to sample differences or to statistical anomalies in the bivariate distributions that we have not detected. Clearly, more studies will be needed to continue to acquire evidence of the construct validity of these measures across different samples.
The finding of no association with BMI was similar across the two studies on the caloric expenditure measures (which were the only ones tested in Harada and colleagues' study), and are consistent with findings of Washburn et al. (44) , who also found no association.
Additional studies of the construct validity of the CHAMPS questionnaire (e.g., associations with activity monitor data and two other recent physical activity measures for older adults) are described by Harada et al. (14) . Future studies should continue to examine construct validity and compare more than one physical activity measure in the same study. By summarizing findings across studies and populations, the evidence base for the validity of these measures will grow.
Perhaps the most important finding of this study is that the measures derived from the CHAMPS questionnaire were sensitive to expected changes, detecting increased levels of physical activity associated with the intervention. The CHAMPS measures have also been shown to be sensitive to change in physical activity associated with several other physical activity intervention studies targeting older adults (19, 20, 23, 36) . These findings may reflect the fact that, by asking about duration per week instead of duration per session, we allowed for considerable variation in exercise routines, which may have helped detect activities that may have been missed using more traditional approaches. Another explanation is that we focused on specific physical activities appropriate for older adults, including those likely to be recommended in interventions, rather than on an exhaustive assessment of all activities in which energy is expended. The sensitivity findings confirm the appropriateness of this questionnaire for use in evaluating outcomes of physical activity interventions for older adults. The information on effect sizes can be useful to others in planning sample sizes for similar intervention studies. A larger sample size would be needed to detect differences in caloric expenditure than in frequency at the same level of power.
There remain some limitations of the CHAMPS instrument. Because there are a few respondents needing assistance in completing the questionnaire, we recommend that the first time it is administered, someone should be available to provide assistance if needed, or to review the returned questionnaire to ensure completeness. Because of the complexity of obtaining this type of detailed information, and the need for relatively short questionnaires, the ability to format the questions in a way that can be easily completed using self-administration continues to be a challenge.
Another limitation of any measure that provides a summary estimate of energy expenditure is the difficulty determining whether an individual is meeting the current national guidelines of 5 or more days per week, 30 min per day, of moderate intensity activity (40) . For researchers needing to know this, we suggest that additional questions be included in a survey or that the approach taken by us in our screening process be used. An estimate of the duration of moderate intensity or greater activities per week can be easily calculated from our questionnaire by simply summing the moderate-intensity duration variables across all activities without weighting them by the MET values, although this will provide the weekly rather than the daily duration.
Another limitation of all measures of caloric expenditure is that they are based on crude estimates of energy expenditure, using MET values based on average expenditures of young and middle-aged adults, which are then used to weight self-reported estimates of time spent by respondents. Although this approach is fraught with errors, it has been used for many years and appears to be the current state of the art. For example, both new measures for older adults for use in the United States (PASE, YPAS) use summary indexes of energy expenditure. We hope that as more validity studies of these methods are conducted, we will find ways of improving the accuracy of assessment of physical activity through self-report. Further, normative MET values are needed that are based on older adults to improve our ability to report caloric expenditure more accurately.
Another debate regarding the scoring of these measures is whether or not to incorporate the individual's weight into the caloric expenditure measure, as opposed to using a measure of expenditure per kilogram of body weight. By individualizing the expenditure to the weight of the person, heavier persons will achieve a greater expenditure for a particular activity than lighter persons. However, this does in fact reflect the reality of energy expenditure for the person with higher body weight. Given that most applications of measures like ours are to evaluate interventions, the randomization process should equalize the effects of weight across the groups. For analyses in which one does not want the individual's body weight to affect the results, one approach is to create another measure that does not adjust the estimated energy expenditure for body weight. We used this approach when analyzing whether overweight people responded differently to the CHAMPS intervention than nonoverweight people (38) . In comparison with the original measures of caloric expenditure, we found the same pattern of results; a significant interaction of group by overweight status. However, the significance levels of the interaction were reduced for both measures: for the "all activities" caloric expenditure measure, the level changed from P Ͻ 0.01 to P Ͻ 0.05), and for the "moderate activities" caloric expenditure measure, the significance level changed from P Ͻ 0.05 to P ϭ 0.07.
The questionnaire has been adapted for Latino elders and translated into Spanish, developed with input from Latino community members. However, no psychometric testing has yet been done on the Spanish language version. Some minor revisions were made to the version published here (from the one administered in the CHAMPS study), including adding and revising some activity questions based on our experience in coding the questionnaire in CHAMPS, and on our experience in pretesting the questionnaire in Spanish and English in a broad range of community settings. A few questions were added or adapted to be comparable to the Spanish language version, which required some cultural adaptation to include additional household and daily activities.
Older adults are becoming an increasing focus of health promotion programs to provide exercise and physical activity interventions (37) . The CHAMPS questionnaire should be useful in evaluating the effectiveness of these programs, given the evidence presented here of the appropriateness, reliability, validity, and sensitivity to change of the measures. It would be useful for future studies to continue to explore in depth the issues that face older adults in reporting their physical activity levels. Such studies could include, for example, studies of the cognitive processes involved in constructing answers to questions about physical activity. Because of the importance of physical activity to subsequent health, functioning, and quality of life, efforts to improve its measurement will contribute greatly to research attempting to improve the health of our older populations through increased physical activity. APPENDIX:
